A D-A174  010  X-RAV  ABSORPTION  SPECTROSCOPV  OF  GAS  PHASE  HETAL 
CLUSTERSOJ)  BOEING  AEROSPACE  CO  SEATTLE  UA 
E  C  HAROUES  ET  AL  21  OCT  8b  TR-1  N00014-85-C-0207 

F/G  7/4 


UNCLASSIFIED 


V  RESOLUTION  TEST 

BUREAU  Of  STANDARDS- 


t 


WCURITV 


AD-A174  010 


11a.  REPORT  SECURITY  CLAJSIFICAi  iun 

Unclassified 


3a.  SECURITY  CLASSIFICATION  AUTHORITY 


3b.  OECLASSIFICATION/OOINNGRAOING  SCHEDULE 


A  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 

ONR  Technical  Report  #3 


•a  NAME  OF  PERFORMING  ORGANIZATION 

Boeing  Aerospace  Compa 


6c.  ADDRESS  (City,  Slat e  and  ZIP  Coda) 

Box  3999 

Seattle,  WA  98124 


3CUMENTATION  PAGE 

lb.  RESTRICTIVE  MARKINGS 


13.  0 1ST  R I  BUT  lON/AVAl  LABILITY  OF  REPORT 

Approved  for  public  release  and  sale. 
Distribution  unlimited. 


S.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


7a  NAME  OF  MONITORING  ORGANIZATION 


7b.  AOORESS  (City,  State  and  ZIP  Coda) 


Ba  NAME  OF  FUNOING/SPONSORING 
ORGANIZATION 

i  Office  of  Naval  Research 


.  OFFICE  SYMBOL  9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(If applicable)  .  „  ,  ____ 

N00014-85-C-0207 


10.  SOURCE  OF  FUNOING  NOS. 


11.  TITLE  (Inelude  Security  Claeeifteation)  X-ray  AbSOrptiOn 

_ Spectroscopy  of  Gas  Phase  Metal  Clusters 


ia' P'^cB?ardAUCT.M<Warques ,  Darin  S.  Olson,  Donald  R.  Sandstrom,  Parrel  W.  Lytle,  Robert  B.  Greegoi 


PROGRAM 

PROJECT 

TASK 

WORK  UNIT 

ELEMENT  NO. 

NO. 

NO. 

NO. 

13a  type  of  report 

Technical 


14.  DATE  OF  REPORT  (Yr..  Mo..  Day) 

10-31-86 


IB.  SUPPLEMENTARY  NOTATION 

Abstract  of  poster  presentation  submitted  to  13th  Annual  SSRL  User's  Conference. 


17.  COSATI  COOES 


FIELD  GROUP  SUB.  GR. 


IB.  SUBJECT  TERMS  (Continue  on  reveree  if  neeeeeary  and  identify  by  block  number) 

X-ray  absorption  spectroscopy,  gas  phase,  metal  clusters, 
evaporation  source,  electron  yield  detection,  transition 


metal  coordination  chemistry,  supported  metal  catalysis 


19.  ABSTRACT  (Continue  on  reeeree  if  neeeeeary  and  identify  by  bloeb  number) 


See  attached. 


DTIC 

lELECTEI 

.  NOV  1  2  888® 

/?  _  I 


D 


D 


30.  OISTRI BUTION/AVAI LABILITY  OF  ABSTRACT 
UNCLASSIFIED/UNUMITEO  2]  SAME  AS  RPT.  □  OTIC  USERS  G 


32a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 


21.  ABSTRACT  SECURITY  CLASSIFICATION 

Unclassified 


22b  TELEPHONE  NUMBER 
(Include  Area  Code) 


22c.  OFFICE  SYMBOL 


DO  FORM  1473,  83  APR 


EOITION  OF  1  JAN  73  IS  OBSOLETE. 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 


OFFICE  OF  NAVAL  RESEARCH 
Contract  N00014-85-C-0207 
R&T  Code  413a001 — 01 


Technical  Report  No.  3 

X-RAY  ABSORPTION  SPECTROSCOPY  OF  GAS  PHASE  METAL  CLUSTERS 


by 

Edward  C.  Marques,  Darin  S.  Olson,  Donald  R.  Sandstrom, 
Farrel  W.  Lytle  and  Robert  B.  Greegor 

Boeing  Aerospace  Company 
Seattle,  Washington  98124 


published  in 

Proceedings  of  the  13th  Annual  User's  Conference 
Stanford  Synchrotron  Radiation  Laboratory 


October  1986 


Reproduction  in  whole  or  in  part  is  permitted  for 
any  purpose  of  the  United  States  Government 


♦This  document  has  been  approved  for  public  release  and  sale; 
its  distribution  is  unlimited. 


86  li  \ 


2  0821 

J 


X-RAY  ABSORPTION  SPECTROSCOPY  OF  GAS  PHASE  METAL  CLUSTERS 

Edward  C.  Marques,  Darin  S.  Olson,  Donald  R.  Sandstrom, 

Farrel  W.  Lytle,  and  Robert  B.  Greegor 
- — ^  Boeing  Aerospace  Company 

•  TT"  BQ43999, Seattle. WA  98124  x 

^  \ 

Catalysis1  and  tran|itionrmetarcbordination  chemistry,  specifically  metal-halide 

ligand  formattcm-^  are  long  standing  research  interests  of  ours.  Anhjher  active  topic 
of  applied<€search,  to  which  we  have  recently  become  associated, Tslhe  production 
and  cogtpl  of  vapor  phase  metal  clusters  in  sizes  ranging  from  one  to  thousands  of 
atorrtyAlso/^wfe  have  established  that  electron  yield  detection  has  a  very  high 
sensitivity  to  species  in  the  gas  phases*  These  events  suggested  the  possibility  ot  a 
combined  experiment;  in-situ  x-ray  absorption  study  of  evaporated  metal  in  gas 
phase.  The  comparison  of  gas  phase  results  to  earlier  work  on  supported  metal 
catalysis  would  be  very  helpful  in  determining  the  extent  of  support  interaction.  In 
addition,  new  information  gathered  from  experiments  where  gas  phase  metal 
atoms  or  clusters  are  reacted  with  molecules,  such  as  l-fJO,  Cl,  NHV  etc.,  would 
improve  our  understanding  of  transition  metal  coordination  chemistry. 

Trial  experiments  were  completed  at  SSRL  using  a  preliminary  design  for  the  metal 
vapor  cell/detector.  A  resistance  heated  evaporation  source  was  positioned  so  that 
metal  vapor  (in  this  case  Cu)  would  flow  directly  through  the  electron  detection 
grids,  while  the  x-ray  beam  crossed  through  the  vapor  between  the  grids.  Ouf-Tho 
results  suggested  some  improvements  to  the  evaporator  design  which  would  result  ^ 
in  better  electrical  isolation  and  less  contamination  of  insulators.  The  newer  design 
will  also  have  better  vacuum  pumping  characteristics  and  a  longer  path  for  x-rays 
through  the  vapory 
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